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Recently co-existence of the ferromagnetism and superconductivity was reported in the high- 
pressure region (1.0-1.6 GPa) in UGe2- We performed the heat capacity measurement on UGe2 
under high pressure. At 1.13 GPa, we found a peak corresponding to the superconducting tran- 
sition. The superconducting temperature Tsc and AC/^Tsc) are 0.6 K and 0.25, respectively. 
The superconducting transition was also confirmed by the appearance of the Meissner effect in 
the ac susceptibility. From these results, we confirm a bulk nature of the superconductivity in 
UGe2- The value of C/T (~ 95 mJ/moleK 2 ) just above Tsc at 1.15 GPa is as much as 3 times 
larger than that at ambient pressure, which indicates a large mass enhancement of quasiparticles 
under high pressure. 
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§1. Introduction 

UGe2 is a metallic ferromagnet with a Curie tempera- 
ture Tq — 52 K and the spontaneous moment 1.4 /l*b/U 
at ambient pressure. 1 ' 2 ' The magnetization is highly 
anisotropic along the easy a-axis in orthorhombic crys- 
tal structure. Recently it was reported that UGe2 is a 
pressure-induced superconductor. 3 ~ 5 ' Superconductivity 
was observed in the pressure range from 1.0 to 1.6 GPa. 
Surprisingly, in this pressure range UGe2 is still in the 
ferromagnetic state. We have preformed the heat capac- 
ity measurement on UGe2 in order to confirm the bulk 
nature of the superconductivity. 

§2. Experimental 

A single crystal was grown by the Czochralski pulling 
method in a tetra-arc furnace as described in ref. 5. The 
residual resistivity ratio RRR of the present sample were 
600 at ambient pressure. The heat capacity and the ac 
susceptibility were measured by the adiabatic heat pulse 
and Hartshorn bridge methods, respectively. The low- 
temperature range of 0.18-6K was generated by 3 He- 4 He 
dilution refrigerator. Pressure was applied by utilizing a 
Cu-Be piston-cylinder cell with a Daphne oil (7373) as a 
pressure-transnitting medium. 

§3. Result and Discussion 

Figure 1 shows temperature dependence of C/T for P 
= and 1.15 GPa, together with the ac susceptiblity. 
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Fig. 1. Temperature dependence of the heat capacity in the form 
of C/T at and 1.15 GPa, together with the ac susceptiblity at 
1.15 GPa in UGe 2 . 



The ac susceptibility was measured for the same sam- 
ple, simultaneously with the heat capacity measurement. 
At ambient pressure, C/T is almost constant at low tem- 
perature and the 7 value is determined to be about 30 
mJ/moleK 2 , which is consistent with the previous re- 
port. 1 ' At 1.15 GPa, we found a peak in C/T around 0.6 
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Fig. 2. Pressure phase diagram and pressure dependence of the 
7 value in UGe2. 



K corresponding to the superconducting transition. The 
superconducting transition temperature Tsc is about 0.6 
K. The superconducting transition was also confirmed 
by the appearance of the Meissner effect in the ac sus- 
ceptibility below Tsc- From these results, it was con- 
cluded that the superconductivity in UGe2 was a bulk 
phenomenon. 

The peak of C/T at T sc is weak as AC/(jT sc ) = 
0.25, which is smaller than a BCS value of 1.45. Here 
AC is the jump of the heat capacity at Tsc- The resid- 
ual 7 value of 65 mJ/moleK 2 is large. Machida et al. 
discussed the superconductivity of UGe2 on the basis of 
a non-unitary triplet paring. 6 ' In this mechanism, only 
the Fermi surface of the majority band opens the gap and 
the minority band remains normal state below Tsc- Re- 
cent band calculations suggest that there is substantial 
contibution to the density of state at the Fermi energy 
from the minority band. 7,8 -* Thus present large residual 
7 value might be explained by this scenario. However 
we suggest that the large residual 7 is a consequence of 
the sample quality because the superconducting peak is 
broad. Considering that the present sample is a high 
quality single crystal sample with RRR= 600, the super- 
conductivity in UGe2 seems to be very sensitive to small 
amount impurities. It suggests the unconventional na- 
ture of the superconductivity and the pairing symmetry 
is not s-wave but possibly p-wave. 

The 7 value at 1.15 GPa was determined to be 95 
mJ/moleK 2 from the value of C/T just above Tsc- This 
7 value is about three times larger than that at ambient 
pressure. Figure 2 shows the pressure dependence of the 
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Fig. 3. Temperature dependence of the heat capacity in the form 
of C/T atl.15 GPa under the magnetic field up to 6 T in UGe2. 



7 value, together with the phase diagram in UGe2- Tq 
is the Curie temperature. T* is another characteristic 
temperature where the resistivity and the magnetization 
show an anomaly. 4 ' 9 -* The detailed nature of the tran- 
sition at T* is not known at present. The 7 value in- 
creases steeply above 1.0 GPa, where superconductivity 
starts to appear, and has a shoulder at 1.2 GPa where 
T* becomes zero and Tsc shows maximum. This sug- 
gests that a large 7 value originated from the low energy 
magnetic fluctuation related to the phase transition at 
T* and this magnetic fluctuation might be driving force 
for the formation of Cooper pairs. 

Figure 3 shows the temperature dependence of C/T at 
1.15 GPa under the magnetic field up to 6 T along the 
a axis (easy axis). The superconducting peak was not 
observed in the mangetic field of 1 T. C/T was strongly 
depressed by the appplication of magnetic fields. It sug- 
gests that a low energy magnetic fluctuiation, which is 
the origin of the large 7, is suppressed by the magnetic 
field. 

In conclusion, we confirm the bulk superconductivity 
in UGe2 by the heat capacity measurement. The large 7 
value observed in the pressure region where superconduc- 
tivity appears suggests the superconductivity of heavy 
quasiparticles. 
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